SUMMARY A case of giant cell tumour of the pancreas has been studied. The light microscopical appearance of the tumour is indistinguishable from osteoclastoma of bone. Electron microscopy of the tumour shows many typical desmosomes between stromal cells. This is strong evidence of its epithelial nature. The cytoplasm of both the osteoclast-like giant cells and stromal cells contain abundant rough endoplasmic reticulum, many with dilated cisternae containing prominent dense granules. There are also some larger homogeneous granules, some of them electron-dense, in the cytoplasm of the cells. These findings when compared with the features of other cases of giant cell tumour of the pancreas studied by electron microscopy support the view that this epithelial tumour is of acinar origin.
Carcinomas of the exocrine pancreas are more common than is generally realised because of the great difficulty in clinical diagnosis. 4 Round cell anaplastic carcinoma composed of monotonous sheath of round cells with only occasional giant cells.
Accepted for publication 16 May 1983 This paper reports a case of primary giant cell tumour of the pancreas with metastases to other organs. The tumour falls into group 2.
The clinical presentation of this case, the age of the patient, the mean survival time from onset of symptoms to time of death and the gross appearance of the tumour were very similar to that of the usual adenocarcinoma of the pancreas. On light microscopy, however, the appearance is identical to that of giant cell tumour of bone (osteoclastoma), with typical osteoclast-like giant cells intimately associated with stromal cells both in the primary and the metastases.
Case report
A 72-year-old woman was admitted into hospital because of upper abdominal and back pain, anorexia and weight loss. She had experienced her symptoms for the last six to eight months. Her past medical history included pulmonary tuberculosis in 1937. On examination she was a thin lady who was obviously in pain. She was not jaundiced. Her abdomen was distended and the liver enlarged and hard. She was suspected of having metastatic liver disease with the primary tumour in the alimentary tract. She died 10 days after admission.
PATHOLOGY
At necropsy a tumour of the pancreas was found. 1171 
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The tumour was in the head of the pancreas and measured 6-5 cm x 6 cm x 5 cm. It had infiltrated the wall of the duodenum. The cut surface was greyish-white, moderately firm and variegated with multiple foci of necrosis. The body and tail of pancreas were free of tumour. The peripancreatic lymph nodes were enlarged, grey and firm. The liver weighed 2050 g and was extensively replaced by umbilicated nodules of metastatic tumour. The left adrenal gland also contained a small greyish-black nodule of metastatic tumour. The other organs were unremarkable and the skeletal system was normal.
MICROSCOPICAL FINDINGS
The tumour has the appearance of giant cell tumour of bone (Fig. 1) . It .A.r . . Jalloh up to one hundred in some. The nuclei are oval and vesicular and contain one or two nucleoli. The cytoplasm is abundant and eosinophilic but also vacuolated in places.
The stromal cells are oval or spindle-shaped. They have round to oval vesicular nuclei with prominent nucleoli and eosinophilic cytoplasm. The nuclei of the giant cells and stromal cells are very similar. These stromal cells do not generally show features of malignancy except in areas of degeneration where their nuclei appear hyperchromatic. In some areas the tumour consists predominantly of mononuclear stromal cells and where they are spindle-shaped give the appearance of a sarcoma (Fig. 2) . There was no evidence of gland formation in any of the numerous blocks of tissue examined. Stains for mucin were negative. Both the giant cells and stromal cells are present in blood vessels (Fig. 3) and in the metastases in the liver (Fig. 4) . The metastasis in the adrenal consists of mononuclear cells only (Fig. 5) .
as central nuclei, ELECTRON MICROSCOPY Electron microscopy was done on tissues which had ,^t previously been fixed in formalin. The findings confirmed the similarity of the nuclei in both the giant and stromal cells (Figs. 6, 7) . The nuclei contain one or two small nucleoli and condensed chromatin attached to the nuclear membrane. Both cell types are rich in rough endoplasmic reticulum r* with dilated cisternae containing dense granules. There are also typical desmosomes between stromal i. t _cells. These fine structural features are similar ttb those described by Rosai2 in his study of a similar * .ilJ pancreatic tumour.
F _ Discussion
Tumours with osteoclast-like giant cells differs from the "osteoclastoma" reported here by its obvious anaplasia. In our case the giant cells lack the features of malignancy and the stromal cells for the most part appear benign. There was no evidence of gland formation in the numerous sections examined of both the primary tumour and the metastases. Mucin secretion was absent. In fact, the light microscopic appearance of our case is identical to osteoclastoma of bone. Extraskeletal "osteoclastomas" are very rare. The giant cells in osteoclastoma are considered to be formed by fusion of the mononuclear stromal cells which are the important tumour cells. There is much speculation about the cell of origin of this tumour and Dahlin'2 considers it unknown. With regard to our case there are five possibilities as to the origin of this tumour: 1 Giant cell tumour of bone metastatic to the pancreas.
2 Metaplastic carcinoma of the pancreas. 3 Adenocarcinoma of the pancreas with reactive osteoclast-like giant cells. 4 A true extraskeletal osteoclastoma arising from mesenchymal tissue in the pancreas-that is, a sarcoma.
5 An epithelial tumour (carcinoma) of pancreas in which the tumour cells have undergone "peculiar metaplasia".2 There was no clinical evidence of any bone tumour and at necropsy the skeletal system was normal. Metaplastic carcinoma in which an epithelial tumour contains areas where the stroma has undergone metaplasia to bone or cartilage is excluded on histological grounds. The absence of gland formation and mucin secretion on histological examination excludes the third possibility and the presence of giant cells in the primary tumour, in blood vessels and in the metastases is evidence that they are a component part of the tumour and not reactive. True sarcomas of the pancreas are extremely rare and the electron microscopic appearance also excluded that possibility. We therefore consider this tumour to be an epithelial tumour which on light microscopy cannot be identified as such but which showed features of its epithelial nature on electron microscopy-the presence of many typical desmosomes between the stromal cells. Unfortunately, we
were not able to demonstrate true microvilli on cell surfaces. This may have been due to autolytic changes. Desmosomes have not been demonstrated in skeletal osteoclastoma. Like Rosai2 we also found abundant rough endoplasmic reticulum with distended cisternae some containing dense granules. Mitochondria were not seen. This is in contrast to bone. In skeletal osteoclastoma, the endoplasmic reticulum is poorly developed while the cells are rich in mitochondria. The presence of abundant granular endoplasmic reticulum containing intracistemal granules presumably of protein nature are said to be features of pancreatic acinar cells.2 These are features which we also observed in our tumour. This study therefore gives further support to the view that "osteoclastoma" of the pancreas is of acinar origin.
In conclusion, the possibility of giant cell tumour from other sites apart from bone should be considered in the differential diagnosis of metastatic tumour with the light microscopical appearance of osteoclastoma.
